Hyaline membrane disease (HMD) and intraventricular haemorrhage (IVH) are common in very low birthweight infants and occur in association, except in very immature neonates.1-2 Necropsy studies suggest that HMD affects primarily appropriate for gestational age (AGA) infants,3-5 whereas it is uncertain whether IVH is more common in these same AGA babies. 4 Early neonatal morbidity differs in AGA and small for gestational age (SGA) infants as a result of the different problems occurring in each group. 6 The future neurological outcome of a very low birthweight infant also appears to be determined by the presence or absence of IVH.7-8 Therefore, it would be useful to know which babies are likely to be at high risk for IVH.
This retrospective study was performed to determine whether there is a difference in the occurrence of IVH and HMD in SGA infants of very low birthweights compared with AGA infants of very low birthweights with similar risk factors.
Materials and methods
Our study group comprised 239 infants weighing < 1500 g, gestational age < 32 weeks, admitted from January 1976 to June 1978 to the neonatal intensive care unit at Texas Children's Hospital in the first 24 hours of life. Of that group, 19 were classified as SGA based on birthweight <10th centile on the intrauterine growth curve. The remaining 220 were classified as AGA9 (Table 1) .
The following data were abstracted from charts of babies enrolled in the study: birthweight, gestational age, type of delivery, sex, 1-and 5-minute Apgar scores, use of corticosteroids before delivery, prolonged rupture of membranes for more than 24 hours, and presence or absence of HMD and IVH. Gestational age was determined by maternal dates and physical assessment.10 If physical criteria differed from the maternal dates by more than 2 weeks, the clinical assessment was used. The diagnosis of HMD was based on the presence of an expiratory grunt, chest wall retractions, oxygen requirements of F1o2 0 5 or greater, the presence of a reticulogranular pattern on chest x-ray, a clinical course compatible with HMD, and necropsy data. IVH was diagnosed clinically by the presence of seizures, apnoea, sudden cardiovascular collapse, and sudden drop in haematocrit; it was confirmed by full fontanelle, bloody cerebrospinal fluid which did not clear, and posthaemorrhagic hydrocephalus, and by computerised tomography (CT) scan during the acute phase of the IVH (first 10 days of life), and necropsy data. All SGA infants were normal by physical examination except for the problems related to prematurity. Congenital infections were ruled out clinically and by laboratory studies.
To determine if an association existed between the 502 occurrence of HMD or IVH and the birth groups AGA and SGA, the entire AGA and SGA groups were included initially in the comparison. However, there are large imbalances between AGA and SGA infant groups in the distribution of risk factors for HMD and IVH, and these imbalances could account for a significant association. To correct for the inequity in distribution, a matching scheme was devised. Each of 19 SGA infants was matched to a AGA infant with matching variables that are known to be risk factors for IVH and HMD. The selection was based on comparable gestational age, Apgar scores at 1 and 5 minutes, type of delivery, survival, use of corticosteroids 24-hours before delivery, sex, twinning (twin A with twin A; twin B with twin B), prolonged rupture of membranes, and birth date. The matching system was based on analysis of the risk factors for development of HMD" and IVH.12
Proximity of birth date was included in the system to avoid the influence of different manag6ments on the occurrence ofIVH.
Statistical analysis of the data was performed by using Student's t test and x2 analysis where indicated.
Results
A general description of the whole population is given in Table 1 . Table 1 shows that an AGA infant appears to have a higher risk for IVH and HMD. For the whole AGA population the survival rate was 65% with an occurrence of HMD and IVH of 51 and 44% respectively. The incidence of IVH before routine use of CT scan was 43 %. With the use of CT scan for diagnosis of IVH a similar incidence (45 %) was recorded.
The mean birthweight of AGA infants was greater than that of the SGA group at the same gestational age. However, 1-and 5-minute Apgar scores, type of delivery, twinning, survival rate, presence or absence of prolonged rupture of membranes, and sex were comparable between the two matched groups ( Table 2 ). The survival rate was 89 % in both groups. The pregnancy complication rate of the SGA infants was higher than that of the AGA group. In the SGA group these were: pre-eclampsia (4), chronic hypertension (1), discordant twins (1).
In the matched groups the occurrence of HMD and IVH was 74 and 42% respectively, whereas in the SGA group this was 5 and 11 % (Table 3) . Statistically, these figures were different. Discussion
The usual occurrence of HMD has been reported as 46 % in infants < 32 weeks' gestational age'3 whereas for IVH it is 43% in infants with birthweights < 1500 g.14 92% of all IVH in premature infants is reported in babies <32 weeks' gestational age. ' 
